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mi ,  A 

SYNOPSIS 


1.  This  teat  was  conducted  to  obtain  the  fragmentation  character¬ 
istics  of  the  2tf75  Air  to  Air  Folding-Fin  Rocket  (AAFFR) • 

2.  The  HBX-1  loaded  2 il 7 5  AAFFR  when  detonated  statically  produced: 

a.  relatively  fine  fragments 

b.  an  average  median  fragment  velocity  of  3780  ft. /sec.  and 

c.  an  average  of  745  fragment  hits  in  total  polar  angle  aone 
55#-115*,  with  the  heaviest  concentration  in  tone  95*-100#. 
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INTRODUCTION 


1.  AUTHORITY:  « 

This  teat  was  Authorised  by  reference  (a)  and  conducted  under 
Task  Assignment  NPG-Re3d-418-l-52#  reference  (b). 

2.  REFERENCES: 

a.  BUORD  Conf  ltr  S78-l(119)  Re3d-ANB:hm  Ser  25820  of 
18  Sep  1951 

b.  BUORD  Restr  ltr  NP9  Re3d-ANfi:hm  of  4  Aug  1951 

c.  NOTS  Conf  NAVORD  Report  1263,  NOTS  329  of  6  Oct  1950 

3.  BACKGROUND: 

Reference  (c)  reported  on  the  details  of  the  2V75  Air  to  Air 
Folding-Fin  Rocket  (AAFFR)  which  has  a  high  explosive  head  and  is 
intended  to  be  used  by  fighter  and  interceptor  aircrafts  in  attacks 
against  other  aircraft.  Reference  (a)  requested  the  Proving  Ground 
to  obtain  fragmentation  data  for  this  rocket.  The  results  are 
reported  herein. 

4.  OBJECT  OF  TEST: 


This  test  was  conducted  to  obtain  the  fragmentation  chara<c~ 
teristics  of  the  2V75  Air  to  Air  Folding-Fin  Rocket  (AAFFR). 


5.  PERIOD  OF  TEST: 


a.  Date  Project  Letter 

b.  Date  Necessary  Material  Re 

c.  Date  Commenced  Test 

d.  Date  Test  Completed 

6.  REPRESENTATIVE  PRESENT: 


18  September  1951 
eived  19  November  1951 

11  December  1951 
4  January  1951 


This  test  was  witnessed  in  part  by  Mr.  F.  R.  Donoghue  repre¬ 
senting  the  Bureau  of  Ordnance. 
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7.  DESCRIPTION  OF  ITEM  UNDER  TEST* 

2U75  AAFFR  Rockets  having  HBX-1  loaded  rfK  2  Rocket  Heads  and 
empty  Mod  103XE-SF  Rocket  Motors.  The  heads  were  assembled  with 
EX  100  Mod  0  point  detonating  fuses  which  were  modified  by  the 
Proving  Ground  for  static  detonation.  The  loaded  heads  with  the 
fuse  weighed  6.30  ±  ,05  lbs.  and  the  empty  motors  weighed  4.0  ± 

•  0r>  lbs,  totaling  10.3  i  1  lbs.  for  tho  r-unds  assembled  for 
static  detonations,  Th<-  filler  (HBX-l)  for  the  heads  weighed 
1.4  lbs. 

8.  PROCEDURE: 

.The  twenty  (20)  rockets  were  detonatod  for  the  following 
information: 

5  rounds  for  fragment  mass  distribution  data. 

5  rounds  for  fragment  velocity  data,  and 
10  rounds  for  fragment  space  distribution  data* 

ft* 

a.  The  determination  of  fragmont  mass  distribution  was  con¬ 
ducted  in  a  sawdust-filled  chamber.  Each  rocket  was  supported  on 
its  side  in  a  cane  fiberboard  box.  After  each  detonation,  the 
sawdust  was  sifted  and  the  fragments  collected  with  the  head 
fragments  and  the  motor  fragments  separated  and  classified 
separately. 

b.  Fragment  velocity  measurements  were  obtained  by  the  usual 
high  speed  photographic  technique,  using  a  35mm  Fastax  camera. 
Fragment  velocities  obtained  are  the  mean  velocities  over  the  first 
30,6  feet  of  travel  of  beam  spray  (polar  angle  75*  to  105*) 
fragments, 

c.  Fragmont  space  distribution  measurements  were  made  in  an 
arena  consisting  of  a  complete  circle  twenty  (20)  feet  in  radius. 
The  arena  panels  were  l/8n  mild  st  iel  plate,  five  (5)  feet  high 
and  marked  in  5*  zones  about  the  axis  of  the  rocket  with  tho  nose 
pointed  toward  0*.  The  center  of  gravity  of  tho  rocket  head 
coincided  with  the  arena  center.  Complete  fragment  penut rations 
of  the  panels  were  counted, 
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9*  RESULTS  AND  DISCUSSION: 
a*  Meat  Distribution 

Photographs  of  the  fragment  mass  distribution  data  are 
shown  in  Figures  3  to  7  inclusive  and  are  tabulated  in  Table  III* 
Tho  data  are  summarised  as  follows: 

5  ROUND  AVZRAGEi 


NO,  FRAGMENTS  III  VARIOUS  W1IOHT  OttOUPS 


5 '0-2  1/2  2  1/2-5 

5-10 

10-20 

20-30 

320-640 

Rocket 

r.raras 

Arams 

grams 

grams 

gram# 

grams^ 

Hoad 

773 

125 

44 

4 

0 

0 

Motor 

46 

14 

15 

10 

10 

‘  *  * 

*  The  largest  motor  fragment  averaged  503  grams* 


Tho  fine  fragmentation  of  the  rocket  head  can  be  attributed 
to  the  large  explosive  charge  weight  (1*4  lbs.)  for  a  2V75  diamoter 
head  • 

b*  Fragment  Velocity 

Detailed  fragment  velocity  data  are  listed  in  Table  II* 

The  average  median  beam  spray  velocity  of  four  rounds  was  3730 
ft, /sec*'  The  fifth  round  “was  oriented  before  dotonation  in  such 
a  way  to  obtain  tho  volocity  of  the  largest  motor  fragment  by 
camera*  This  fragment  could  not  bo  distinguished  on  the  film  but 
from  the  location  of  this  fragment  on  the  rounds  fired  in  the 
field,  its  velocity  is  estimated  to  be  in  the  order  of  200  ft«/soc* 

c*  Space  Distribution 

Detailed  space  distribution  data  are  listed  in  Table  I  and 
the  average  fragment  hits  are  summarized  as  follows: 

foiftr  Z?ng  ii XSjl  2H  Ssh&La. 

0*-55*  0  0 


55*-115* 

30 

745 

115e-155# 

0 

0 

155*-180* 

3 

8 

Total 

33 

• 

753 

*  Ten  (10)  rounds  were  detonated,  one  of  which  detonated  low 
ordor.  The  othor  nine  (9)  rounds  detonatod  high  order. 


CONFIDENTIAL 
SFCURITY  INFORMATION 


5 


t 


CONFIDENTIAL 


*NPG  REPORT  NO.  964 


Fragmentation  Tost  of  2V75  Rockot  Hoads 


As  noted  from  the  above  data,  practically  ar^l  hits  were  in 
tone  55*-115*  with  the  heaviost  concentration  in  sone  95*-100*. 
Many  of  the  motor  fragments  struck  the  1/0"  mild  a*  *'el  panels 
causing  silvery  splashes  on  the  stoel  without  ovo  -anting  the 
panels. 


CONCLUSIONS 


10.  The  HBX-1  loaded  2i/75  AAFFR  when  detonated  statically  produced: 

a.  relatively  fine  fragments 

b.  an  average  median  fragment  velocity  of  3780  ft./soc.  and 

•  c.  on  average  of  745  fragment  hits  in  total  polar  zone 
5 5 *—115 *  with  the  heaviest  concentration  in  zone  95*-100*. 
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The  teste  upon  which  this  report  is  based  were  conducted  by* 
V.  PHILIPCHUK,  Fragmentation  Battery  Officer, 

Fragmentation  Division, 

Terminal  Ballistics  Department 

This  report  was  prepared  by: 

V.  PHILIPCHUK,  Fragmentation  Battery  Officer, 

Fragmentation  Division, 

.  Terminal  Ballistics  Department 

e 

This  report  was  reviewed  by: 

R.  H.  LYDDANE,  Director  of  Rosearch 

Terminal  Ballistics  Department 

W.  B,  ROBERTSON,  Lieutenant  Commander,  USN 

Terminal  Ballistics  Battorios  Officor, 
Terminal  Ballistics  Department 
R.  T.  RUBLE,  Lioutonant  Commander,  USN 

Terminal  Ballistics  Officer, 

Terminal  Ballistics  Department 
C.  C.  BRAMBLE,  Director. of  Research,  Ordnance  Group 


APPROVED:  IRVING  T.  DUKE 

Rear  Admiral,  USN 

Commandor,  Naval  Proving  Ground 


C  A.  w 


C.  T.  MAURO 
Captain,  USN 
Ordnance  Officer 
By  direction 


"t  t 1 1 
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TABLE  I 

SPACE  DXaTRlBUtlQII  DATA 

20*  Radius  Space  Arena  12  December  1951*  2V75  Rockets  (Rd*  1) 
1/8"  MS  panels  5"  high  2  January  1952,  2975  Rickets  (Rde*  2-9) 

e 

9  Rounds  Fired 


Zone, 

Jtd*  1 

Rd. 

2 

• 

fid*  3 

JLl 

La. 

Ava  . 

Lx 

La 

• 

All*. 

Lx 

Ava. 

0-  5 

5-10 

10-15 

15-20 

% 

20-25 

25-30 

30-35 

<• 

35-40 

40-45 

45-50 

p 

50-55 

55-60 

1 

9*5 

m 

. 

60-65 

i 

0.5 

65-70 

i 

0.5 

70-75 

1 

0*5 

• 

i 

l 

1 

75-80 

2 

5 

3.5 

1  • 

2 

1.5 

i 

2 

1.5 

80-85 

4 

1 

2.5 

4 

3 

3.5 

2 

1 

1.5 

85-90 

5 

3 

4 

2 

3 

2.5 

1 

2 

1.5 

90-95 

6 

8 

7 

7 

4 

5.5 

1 

3 

2 

95-100 

10 

6 

8 

12 

9 

10.5 

6  ’ 

5 

5.5 

100-105 

3 

3 

3 

3 

2 

2.5 

3 

1 

2 

105-110 

110-115 

115-120 

120-125 

1 

0.5 

e 

• 

• 

125-130 

130-135 

135-140 

140-145 

145-150 

150-155 

155-160 

160-165 

1 

0.5 

. 

.  165-170 

2 

1 

1.5 

1 

0.5 

170-175 

1 

0.5 

2 

1 

1.5 

1  . 

0.5 

175-180 

1 

0.5 

2 

1 

1 

0.5 
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TABLE  1  ( Continued ) 

20 1  Radius  Space  Arena  12  December  1951,  2 y 7 5  Rackets  (Rd.  1) 


(■ 


1/0*'  MS  panols  5*'  high  2  January  l'952,  2J75  H  cKets  (Rds.2-9) 

9  R  >unds  Fired 


*  Zono, 

Rd.  4 

Rd.  5 

Bd^  6 

Pflirrn 

flx 

kx 

tlLx 

fix 

Lx 

fty&i 

Lx 

Avg. 

0-5 

« 

* 

5-10 

10-15 

15-20 

20-25 

• 

• 

25-30 

30-35 

• 

1 

• 

• 

35-40 

* 

• 

40-45 

45-50 

• 

50-55 

55-60 

1 

0*5 

e 

• 

- 

60-65 

1 

0.5 

l 

0.5 

65-70 

* 

70-75 

1 

0.5 

1 

0.5 

75-80 

•3 

2 

2.5 

1 

0.5 

2 

2 

2. 

80-85 

1 

1 

1 

6 

3 

4.5 

3  * 

l 

2 

85-90 

0 

6 

7 

•  3 

7 

5 

8 

1 

4.5 

90-95 

10 

3 

6.5 

7 

3 

5 

7 

7 

7 

95-100 

13 

10 

11.5 

10 

•10 

10 

9 

6 

7.5 

100-105 

.  1 

2 

1.5 

6 

5 

5.5 

5 

4 

4.5  * 

105-110 

110-115 

1 

0.5 

1 

0.5 

Jl,5-120 
KO-12  5 

• 

125-130 

*  -JL 

130-135 

135-140 

4 

* 

1 

• 

140-145 

145-150 

• 

• 

• 

150-155 

155-160 

160-165 

1 

0.5 

# 

165-170 

1 

0.5 

170-175 

175-180 

2 

1 

2 

1 

1 

0.5 
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TABLE  1  (Contlnil.dl 

20*  Radiua  Space  Arena  12  Deceater  1951*  2975  Roeketa  (Rd#  1) 

1/6"  NS  panela  5"  high  2  January  1952,  2975  Rockett  (Hdt*  2-9) 

9  Ruunda  Fired 


Zone, 

Rd.  7 

Rd- 

Rd.  9 

Pwm 

&i 

ill 

Ax&a 

ft* 

in 

Tfiu 

in 

Ax&i 

e 

0-5 

5-10 

10-15 

15-20 

20-25 

25-30 

30-35 

35-40 

40-45 

45-50 

* 

•  * 

50-55 

55-60 

1 

0.5 

1 

1 

1 

60-65 

65-70 

1. 

0.5 

2 

i 

1 

0.5 

70-75 

r 

1 

1 

1 

2 

1.5 

1 

1 

1 

75-80 

2 

1 

1.5 

2 

2 

2 

5 

• 

2.5 

80-85 

4 

2 

3 

5 

3 

4 

5 

2 

3.5 

85-90 

2 

4 

3 

9 

9 

9 

4 

2 

3 

90-95 

7 

9 

8 

10 

5 

7.5 

11 

6 

8.5 

95-100 

10 

11 

10.5 

11 

9 

10 

12 

12 

12 

100-105 

8 

4 

4 

1 

2.5 

•  5 

3 

4 

105-110 

110-115 

1 

0.5 

e 

Ji 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 

150-155 

* 

155-160 

160-165 

1 

0.5 

1 

0.5 

165-170 

1 

2 

1.5 

170-175  * 

1 

0.5 

4 

3 

3.5 

175-180 

1 

0.5 

1 

• 

1.5 

1 

0.5 
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mut  1  ttvamniftfl) 

20*  Radius  Space  Arena  12  Docomber  1951,  2V75  Rockets  (Rd.  1) 

1/0“  MS  panels  5“  high  2  January  1952,  2tf75  Rockets  (Rds.  2-9) 


2  BCVffP.  iraBAgfiS 

Avorago  Impacts  Average  Impacts  Average  Impacts 
Zone,  Per  5*  Zone£.  Per  Total  5*  Per  Unit 

Pgsm*  _ on  Panels  Zone  ,  aPjR1? 

0-5 


5-10 

10-15 

15-20 

20-25 

• 

♦ 

25-30 

30-35 

35-40 

• 

• 

a 

40-45  . 

45-50 

• 

50-55 

• 

55-60 

0.2 

4 

9 

60-65 

0.3 

7 

14 

65-70 

0.2 

5 

9 

70-75 

0.7 

17 

30 

75-00 

1.9 

47 

88 

00-05 

2.0 

70 

130 

05-90 

4.4 

111 

200 

90-95 

6.3 

159 

290 

95-100 

9.5 

*  240 

440 

100-105 

3.3 

81 

152  . 

105-110 

0.1 

2 

5 

110-115 

0.1 

2 

5 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

• 

• 

145-150 

150-155 

• 

155-160 

.  06 

.6 

3 

160-165 

0.2 

1.5 

9 

165-170  J 

•0.4 

2 

17 

170-175 

0.8 

2 

•  29 

175-180 

0.7 

1.4 

60 
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TABLE  II 

FRAG MINT  VELOCITY  DATA 

35mm  Faatax  Camera  3300  fraaoe  per  sec. 

30.6  foot  Radius  Arena 

Rd.  1,  2975  AAFF  Rocket  HBX-1  leaded 

Total  Head  Weight  6.30  lbs.  Filler  Weight  1.4  lbs. 

Total  Head  and  empty  motor  weight  10*30  lbs# 


Frame  in  Which 

Hit  Occurred 

• 

No*  Fragment  a 

Velocity  (f/e) 

24 

10 

.  4210 

25 

•  9 

4040 

26 

9 

m 

% 

3880 

27 

10 

3740 

28 

9 

}6lO 

29 

5 

34«0 

30 

;  a 

3370 

31 

2  .  . 

3260 

32 

1 

3160 

33 

* 

2 

3060 

37 

3 

2730 

38 

2 

2660 

39 

3 

2590 

AO 

2 

2520 

Median  , 

• 

3600 

Average 

3620 
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IaBUS.1L  (CvnUimdJ 


35mm  Faetax  Camera 
30.6  foot  Radius  Arena 
Rd.  2 ,  2V75  AAPF  Rocket 
T  tal  Head  Weight  6.30  lbs. 


3210  frames  per  sec. 

HBX-1  loaded 

Filler  Woight  1.4  lbs. 


Total  Head  and  ompty  motor  weight.  10.30  lbs. 


Frame  in  Which 
.Jilt  Oggurrflfl 

23 

24 

25 

26 
•27 
26 
29 

.30 

31 

34 

35 

36 

« 

37 

38 

39 

4 

41 

Median 


No.  Fraanonts 

6 

14 

10 

13 

16 

6 

.  8 
5 
3 
1 
1 
1 
2 
2 

2  . 

3. 


Velocity  (f/s) 
4270 
4090 
3930 
3760 
3640 
3510 
3390 
3270 
3170 

• 

2890 
2810 
2730 
2650 
2580 
2520 
2400 

* 

3750 
3630 


Average 
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Fragmentation  Tost  >f  2V75  H  ckot  Hoads 

TABU  11  ICjaUaaaAJ 

3 5mn  Fastax  Camera  3240  frames  per  soe, 

30,6  foot  Radius  Arsna 

* 

Rd,  3,  2V75  AAFF  Rockot  HDX-1  loaded 

Total  Head  Weight  6,30  lbs.  Filler  Weight  1,4  lbs. 

Total  Head  and  empty  motor  weight  10,30  lbs. 

Frame  In  Which 

Hit  Occurred  No,  Fragments  Velocity  (f/s) 

23 

7 

4310 

'*24 

6 

4130 

25 

3 

3970 

.26 

12 

3610 

27 

11 

3670 

2d 

a 

3540 

29 

6 

3420 

30 

4 

3300 

31  * 

1 

3200 

32 

3 

• 

310P 

33 

1 

3000 

34 

1 

2920 

0 

36 

< 

2750 

37 
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2600 

36 

2 

2610 

39 

1 

e 

2540 

Median  ’» 

3780 

Average 
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Pragaentat i ->n  Test  jf  2V75  Roekot  Hoads 


TABLE  II  (Continued) 

35mm  Pasta*  Camera  3270  frames  por  soc* 

30*5  f  ot  Radius  Arena 

/id*  U,  2975  AAFF  Roekot  HBX-1  loaded 

T'Ul  Head  Woight  6*35  lbs*  Filler  Weight  1*4  lbs* 

Tjtal  Heaa  and  empty  motor  weight  10*35  lbs* 

Frame  in  Which 


Hit  Occurred 

No*  Fragments 

Velocity  (f/s) 

23 

• 

1 

4350 

24 

5 

4170 

25 

7 

4000 

26 

• 

11 

3850 

e 

27 

15 

3710 

26 

5 

3570 

29 

5 

3450 

30 

3 

3340 

31 

•  2 

3230 

32 

1 

3130 

36 

2 

2780 

37 

1 

2?00 

42 

2 

2380 

Median 

3800 

Avorago 

• 

• 

3650 

*  9 
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Naval  Ordnance  Laboratory 
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Attn:  Mr,  H,  W,  Semon 
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Attn:  Mr,  H,  S,  Morton 

(Via  INSORD,  Silver  Spring,  Md,) 

USNOTS,  Inyokern,  China  Lako,  Calif, 
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